Several reviews suggest that positive affect is associated with improved longevity, fewer physical symptoms, and biological indicators of good health. It is possible that positive affect could influence these outcomes by promoting healthful cognitions and behaviours. The present review identified conceptual pathways from positive affect to health cognitions and behaviour, and used random effects meta-analysis to quantify the impact of positive affect inductions (versus neutral affect conditions) on these outcomes. Literature searches located 54 independent tests that could be included in the review. Across all studies, the findings revealed no reliable effects on intentions (d + = -.12, 95% CI = -.32 to .08, k = 15) or behaviour (d + = .15, 95% CI = -.03 to .33, k = 23). There were four reliable effects involving specific cognitions and behaviours, but little clear evidence for generalised benefits or adverse effects of positive emotions on health-related cognitions or actions. Conclusions must be cautious given the paucity of tests available for analysis. The review offers suggestions about research designs that might profitably be deployed in future studies, and calls for additional tests of the impact of discrete positive emotions on health cognitions and behaviour.
data cannot confirm the direction of effects. For instance, reporting healthful cognitions could make people feel better about themselves (Gollwitzer, Sheeran, Michalski, & Seifert, 2009) , and engaging in healthful behaviours can engender positive affect (Kwan, Bryan, & Sheeran, 2012) . Correlational data also cannot rule out the possibility that a third variable (e.g., social support, optimism) is responsible for the observed associations. To guard against such alternative explanations, the present review focuses exclusively on experimental studies that manipulated positive affect and subsequently assessed health cognitions and behaviours.
Because comparisons of positive versus negative mood inductions cannot distinguish between effects due to the presence of positive mood and effects due to the absence of negative mood, our review is restricted to comparisons involving a positive affect induction and a neutral affect condition.
Paths from Positive Affect to Health Cognitions and Behaviours
A key conceptual framework that describes the psychological benefits of positive affect is Frederickson's (2001 Frederickson's ( , 2013 Broaden and Build Model (BBM). The BBM proposes that positive affect confers specific and measurable benefits for cognition and thought-action repertoires across a range of domains. In terms of broadening, positive affect widens an individual's attentional scope (Frederickson, 2004) , encouraging the development of connections across concepts and promoting more global information processing. In terms of building, positive affect is thought to develop individuals' resilience (Cohn, Fredrickson, Brown, Mikels, & Conway, 2009) and to enhance resources both in terms of coping (Frederickson & Joiner, 2002) and social relationships (Waugh & Fredrickson, 2006) . There are complementary theoretical analyses of positive affect's advantages for decision making (Isen, 2008) and self-regulation (Aspinwall, 1998) . In addition, several theoretical frameworks concerned with the impact of mood on cognition and behaviour more generally are also relevant to effects on health cognitions and behaviour -including the affect infusion model (e.g., Forgas, 1995) , the feelings as information (e.g., Schwarz & Clore, 1983) , mood as input (e.g., Martin, 2001) , and safety signal (Frijda, 1998) approaches, and the hedonic contingency framework (e.g., Wegener & Petty, 1994) .
Rather than review each theory in detail here, we drew upon previous research to identify potential pathways from positive affect to health cognitions and behaviour. The criteria were that (a) the pathways had a conceptual and empirical basis, and (b) we could use the pathway to characterise the empirical studies of positive affect and health cognitions and behaviours located in literature searches. The pathways captured three processes that intervene between the positive affect induction and performance of health behaviour, namely, cognition (information processing and problem solving), motivation (choice of goals and intensity of goal striving), and resources (capacity for self-regulation). The pathways also differed in terms of their direction of influence on healthful cognitions and behaviours, namely, positive paths (i.e., PA promotes health-protective, and reduces health-risk, cognitions and behaviours), negative paths (i.e., PA reduces health-protective, and promotes health-risk, cognitions and behaviours), and ambiguous or context-dependent paths. Figure 1 summarises the 7 pathways and indicates the relevant processes (cognition, motivation, resources) and path directions (positive, negative, or context-dependent). Cognitions (e.g., attitudes, intentions) and behaviours are both included as outcomes as health behaviour theories assume that changing cognitions engenders behaviour change (see Conner & Norman, 2006 , for a review) and empirical evidence supports this assumption (Maki et al., 2013; Sheeran, Harris, & Epton, 2014; Webb & Sheeran, 2006) . Pathway 1: Improved attention. According to the BBM, positive affect broadens attention which is the mechanism underlying the array of observed changes in cognition (e.g., increased creativity; Isen, Daubman, & Nowicki, 1987) . Research on the feelings-asinformation perspective suggests that people interpret their mood as providing information concerning their feelings about a target, and make mood-congruent judgments; people in a positive mood are liable to make more favourable judgements about targets. This idea suggests that positive mood could enhance both outcome expectancies (subjective estimates of the Positive Affect and Health Meta-Analysis 6 likelihood of good or bad outcomes that would accrue from performing health behaviours) and self-efficacy appraisals (people's confidence in their ability to perform behaviours or achieve outcomes, e.g., Erez & Isen, 2002; Isen & Reeve, 2005) . Thus, the first pathway by which positive affect could enhance health cognitions and behaviour is via improved attention to favourable consequences of healthful behaviours.
Pathway 2: Thorough and forward-looking thinking. The second cognitive pathway by which positive affect may promote healthful cognitions and behaviour is via thorough and forward-looking thinking (Pathway 2). According to Isen (2004) , positive affect can promote thorough thinking and increases openness to information (e.g., Estrada, Isen, & Young, 1997) , and should thus enhance processing of health education messages (Schuettler & Kiviniemi, 2006) .
1 Positive affect also promotes high-level construal (Labroo & Patrick, 2008) , forwardlooking thinking (Isen & Reeve, 2005) , and engagement with future problems (Oettingen, Mayer, Thorpe, Janetzke, & Lorenz, 2005) . In high-risk situations, positive affect engenders more thoughts about losing compared to control conditions, and leads to more conservative behaviour geared at protecting oneself from losses (e.g., Isen & Geva, 1987; Isen, Nygren, & Ashby, 1988) . Thus, positive affect could promote realistic and consequential risk perceptions.
Pathway 3: Increased motivation. Positive affect could promote more healthful goal choices and stronger behavioural intentions by generating more favourable outcome expectancies and stronger self-efficacy feelings. Individuals experiencing positive affect may also invest greater effort when the focal task is important or when participants' efforts are likely to have positive outcomes (Erez & Isen, 2002; Isen & Reeve, 2005) . Positive affect also enhances intrinsic motivation, though not, apparently, at the expense of completing necessary but less enjoyable tasks (Isen & Reeve, 2005) .
Pathway 4: Responsiveness to goal cues. An alternative view of the impact of positive affect on motivation is that PA increases responsiveness to goal cues. Fishbach and Labroo (2007) proposed that positive mood is a signal to adopt one's currently accessible goal.
Participants in a positive mood were more likely to adopt goals regardless of their content (Study 1) and they were more likely to enact the goal that was activated in the situation People who are in a positive mood generally are motivated to maintain that mood (e.g., Isen & Simmonds, 1978; Wegener, Petty & Smith, 1995) and thus may choose to engage in behaviours that they believe could prolong their positive mood such as alcohol consumption (Cyders, Zapolski, Combs, Fried-Settles, Fillmore, & Smith, 2010 (Kok et al., 2013) .
The Present Review
The present meta-analysis was originally designed to test the 7 pathways outlined in Figure 1 . Most studies that met the inclusion criteria appeared to test multiple pathways, however, and few cases were available to test several pathways. These considerations led us to focus instead on quantifying the impact of positive affect inductions on health cognitions and behaviours. The particular cognitions examined here include measures of intention, perceived behavioural control, outcome expectancies, risk perceptions, cravings, and message reception.
Method

Selection of Studies
A computerised search of the PsycInfo, Science Citation Index, Social Science Citation Table 1 ).
Meta-Analytic Strategy
The present meta-analysis used the unbiased effect size estimator d (Hedges & Olkin, 1985) . Values of d were coded such that positive scores index favourable cognitions and greater performance of health-protective behaviours (e.g., physical activity) and less favourable cognitions and reduced performance of health-risk behaviours (e.g., smoking, alcohol consumption). Computations of effect size from were undertaken using Schwarzer's (1988)
META 5.3 program. Additional analyses (e.g., computation of I 2 , forest plots) were conducted using STATA Version 11 and Comprehensive Meta-Analysis Version 2 (Borenstein, Hedges, Higgins, & Rothstein, 2005) . Sample-weighted average effect sizes (d + ) were based on a random effects model because studies were likely to be "different from one another in ways too complex to capture by a few simple study characteristics" (Cooper 1986, p. 526) . Effect sizes were interpreted using Cohen's (1992) guidelines. According to Cohen, d + = .20 should be considered a 'small' effect size, d + = .50 is a 'medium' effect size, and d + = .80 is a 'large' effect size. The homogeneity Q statistic (Cochran, 1954) was used to evaluate variability in effect sizes from the primary studies. When Q is statistically significant, then effect sizes are heterogeneous. Homogeneity was also assessed via the I 2 statistic, which indicates the proportion of inconsistency in effect sizes that cannot be explained by chance.
We assessed the power of the primary studies to detect an effect in two ways. First, we used the criterion of 55% power to detect a medium-sized effect (d = .50), that is, at least 35 participants per cell (Coyne, Thombs & Hagedoorn, 2010) . Second, we conducted post hoc power analyses using the observed effect sizes from each primary study. The metabias command in STATA was used to test for small study effects using Egger's regression (Egger, Davey Smith, Schneider, & Minder, 1997) .
Results
Overview of Studies
The majority of studies sampled US university students (median 82 participants per study) and tested outcomes immediately after the induction of positive affect (see Supplementary Materials for Table 3 scales (e.g., Aitken, 1969) , and Russell Grids (e.g., Russell, 2003) were also used to measure positive affect. The health behaviours examined included food consumption (28%), general health goals (13%), smoking (11%), alcohol consumption (11%), and physical activity (9%).
There were 15 tests of the impact of positive affect on health-related behavioural intentions and
Manipulation Check
We first checked whether the positive affect inductions were effective. Post-induction positive affect scores for experimental and control conditions were available for 35 tests. Metaanalysis indicated that the inductions generated medium-to-large differences in positive affect between conditions (d + = .71, 95% CI = .50 to .91). Thus, manipulations of positive affect generally were successful.
Effects on Health Cognitions and Behaviour
Positive affect had no reliable effects on any of the health cognitions (intentions, perceived behavioural control, outcome expectancies, risk perceptions, cravings, and message reception; see Table 2 ). However, planned tests of outcome expectancies for different health There was no reliable effect on health behaviours overall. Most studies examined food consumption (k = 13), which could be further sub-divided into studies that assessed the number of calories consumed (k = 9) and food choice (k = 7). Positive affect has no reliable effect on overall food consumption or calorie consumption. However, positive affect had a reliable positive effect of a small-to-medium magnitude on food choice (d = .38, 95% CI = 0.21 to 0.56). Participants in positive affect conditions were more likely to choose healthy foodstuff.
A sensitivity analysis that involved only those studies that included a manipulation check revealed equivalent findings to those reported in Fifteen out of the 54 studies (28%) fell below Coyne et al.'s (2010) threshold for adequate statistical power. Thirty-four out of the 54 studies (63%) had less than 55% power to detect an effect using post hoc power calculations based on the effect sizes from the original studies; the mean power across studies was 47% (SD = 30).
We also examined the distribution of effect sizes to determine the likelihood that effect sizes are biased due to unpublished studies with small and non-significant results. The funnel plot ( Figure 3) shows signs of slight asymmetry, with a tendency towards negative effects being reported. Across all independent tests (k = 54), the estimated bias coefficient from
Egger's regression was -1.52 (SE = .60), with a p value of 0.014. These results suggest that negative effects may be more likely to get published.
Discussion
The present meta-analysis observed no overall impact of positive affect on health cognitions (risk perceptions, outcome expectancies, cravings, message acceptance, perceived behavioural control, or intentions) or health behaviours. There was a smattering of reliable effects for particular behavioural intentions, outcome expectancies, and for food choice behaviour. However, there was no consistent evidence that positive affect promoted healthprotective, or reduced health-risk, behaviours. On the one hand, positive affect engendered more favourable outcome expectancies in relation to physical activity and caused participants to make healthier food choices. On the other hand, positive affect increased risky intentions (stronger intentions to consume alcohol, weaker intentions to drive safely).
Issues with three particular findings warrant discussion. First, four studies from a single paper (Taubman-Ben-Ari, 2012) contributed the average effect for intentions to drive safely and one study included an affect induction that may have primed risky driving. Second, although positive affect engendered healthier food choices, it is notable that food choice measures did not necessarily involve consuming the chosen foodstuff, and there was no reliable effect on the number of calories consumed by participants. There was a high level of heterogeneity in tests of calorie consumption, and carefully designed studies have shown that positive affect increases rather than reduces how much participants consume (Evers, de Ridder, & Adriaanse, 2009 ). The identification of moderator variables that might help to explain the variability in findings concerning calorie consumption should be addressed in future research.
Third, positive affect influenced expectancies about physical activity but not expectancies about other health behaviours. This finding may be consistent Erez and Isen's (2002) observation that positive affect increased the favourability of ratings of moderately attractive outcomes but had no effect on ratings of unattractive or extremely attractive outcomes. Possibly, participants' pre-existing expectations of physical activity were moderately attractive but expectations concerning other behaviours were more negative. This idea warrants further exploration as it suggests that positive affect inductions may only benefit outcome expectancies for particular samples or particular health behaviours (where outcome expectancies concerning the behaviour are moderately attractive to begin with).
Limitations and Directions for Future Research
The present meta-analysis is hampered by the small number of studies available for analysis, by evidence of publication bias, and by under-powered studies. Furthermore, cognitions and behaviours were measured in relation to a wide variety of different health behaviours and there were too few tests to permit inferences regarding the impact of positive affect on specific cognitions for specific behaviours (e.g., self-efficacy for physical activity).
The paucity of tests that could be included gravely limits the inferences that can be drawn from this meta-analysis. The most important conclusion to be drawn from the present review is that more research is needed to assess the impact of positive affect on health cognitions and behaviours.
Findings showed that the average difference in positive affect for the experimental versus control condition was of medium-to-large magnitude (in 35 tests). Thus, the small number of reliable effects on outcomes that we observed does not seem to be attributable to failures of the manipulations to engender positive affect. We acknowledge, however, that the positive affect inductions and manipulation checks varied a good deal across the studies included in the review. This variation in affect inductions, and particularly differences in activation (arousal) states, could help to explain the heterogeneity in findings for health cognitions and behaviours. It is also the case that there was a good deal of variation in the neutral-affect, control conditions. Greater standardization of induction procedures and the scales used in manipulation checks would seem valuable to permit cumulative analyses of the impact of positive affect (cf. Kuppens et al., 2012) . Consideration also needs to be given to whether and how the impact of positive affect inductions is influenced by participants' preexisting feelings about both the relevant health problem (e.g., worry about cervical cancer) and the recommended behaviour (e.g., embarrassment about cervical cancer screening).
The present review suggests several additional directions for future research. We set out to evaluate evidence concerning each of the 7 pathways from positive affect to health cognitions and behavior outlined in Figure 1 . However, close inspection of the empirical papers (during the analysis phase) revealed that it was not possible to clearly demarcate studies as tests of one particular pathway and not other pathways. Most studies manipulated positive affect and immediately thereafter assessed health cognitions or actions; process measures or additional manipulations that would have permitted stricter tests of particular pathways generally were not deployed. Thus, one important avenue for future research will be to design studies that expressly test the 7 pathways.
We had also hoped to review studies that increased either positive mood or positive emotions. However, only two articles included in the present review (Wilcox et al., 2010;  by Fredrickson (2013) . Consedine, Magai and Bonanno (2002) 
Conclusion
The present review set out to answer the question: 'Does positive affect promote healthful cognitions and behaviour?' Our findings revealed no reliable effects on health cognitions or behaviour overall. The reliable effects that were observed offered a mixed picture. Positive affect engendered more favourable outcome expectancies for physical activity and healthier food choices, but promoted riskier behavioural intentions in relation to alcohol consumption and driving behaviour. Caution is warranted in interpreting these findings, however, as our meta-analytic estimates are qualified by underpowered studies, publication bias, and the paucity of tests that could be included in the review. Further tests are needed to draw firm conclusions and to evaluate the 7 pathways outlined in Figure 1 . Investigating the impact of discrete positive emotions (e.g., hope, love, gratitude) and testing of interactions between positive affect and other manipulations and measures may show that, under certain circumstances, positive affect inductions indeed benefit health cognitions and behaviours. Note: † Where multiple effects sizes in a single study are reported, the highest power is shown. Study power is calculated post-hoc, based on effect size and sample size, single tail at 0.05. N e = number of participants in the experimental (positive affect induction) condition. N c = number of participants in the control (neutral affect) condition. PBC = Perceived Behavioural Control. Entries marked --indicated that affect induction manipulation check not conducted. Affect manipulation entries marked IAPS refer to the International Affect Picture system (Lang et al. 1999) . Affect manipulation entries marked MMIP refer to the Music Mood Induction Procedure. Note. k = number of independent tests, N = sample size, d + = sample-weighted average effect size, † = reliable effect, 95% CI = 95% confidence interval, Q = homogeneity statistic, † effect size is reliable, * p < .05.
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